A delayed predator-prey model with disease in the prey is investigated. The conditions for the local stability and the existence of Hopf bifurcation at the positive equilibrium of the system are derived. The effect of the two different time delays on the dynamical behavior has been given. Numerical simulations are performed to illustrate the theoretical analysis. Finally, the main conclusions are drawn.
Introduction
During the past decades, epidemiological models have received considerate attention since the seminal SIR model of Kermack and McKendrich 1 . Great attention has been paid to the dynamics properties of the predator-prey models which have significant biological background. Numerous excellent and interesting results have been reported. For example, Bhattacharyya and Mukhopadhyay 2 studied the spatial dynamics of nonlinear prey-predator models with prey migration and predator switching, Bhattacharyya and Mukhopadhyay 3 analyzed the local and global dynamical behavior of an ecoepidemiological model, Kar and Ghorai 4 made a detailed discussion on the local stability, global stability, influence of harvesting and bifurcation of a delayed predator-prey model with harvesting, Chakraborty et al. 5 focused on the bifurcation and control of a bio-economic model of a delayed prey-predator model. For more related research, one can see 6-19 . For the sake of simplicity, Song et al. 20 rescales time t → βkt, then system 1.1 can be transformed into the following form:
We would like to point out that although Song et al. 20 investigated the local stability and Hopf bifurcation of system 1.2 under the assumption τ 1 τ 2 τ and obtained some good results, but they did not discuss what the different time delay τ 1 and τ 2 have effect on the stability and Hopf bifurcation behavior of system 1.2 . Thus it is important for us to deal with the effect of time delay on the dynamics of system 1.2 . There are some work which deal with this topic [21] [22] [23] [24] . In this paper, we will further investigate the stability and bifurcation of model 1.2 as a complementarity. We will show that the two different time delay τ 1 and τ 2 have different effect on the stability and Hopf bifurcation behavior of system 1.2 .
The remainder of the paper is organized as follows. In Section 2, we investigate the stability of the positive equilibrium and the occurrence of local Hopf bifurcations. In Section 3, numerical simulations are carried out to illustrate the validity of the main results. Some main conclusions are drawn in Section 4.
Stability and Local Hopf Bifurcations
In this section, we will study the stability of the positive equilibrium and the existence of local Hopf bifurcations.
Journal of Applied Mathematics 3
If the following condition: 
2.3
The characteristic equation of 2.3 is given by
That is
where
The following lemma is important for us to analyze the distribution of roots of the transcendental equation 2.5 .
Based on above analysis, we have the following result. 
We can easily obtain
Since Λ, z k > 0, we can conclude that the sign of
is determined by that of h z k .
The analysis above leads to the following result. 
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For ω * > 0, iω * be a root of 2.26 , then it follows that
which is equivalent to
Let z * ω 2 * , then 2.13 takes the form 
Without loss of generality, we assume that 2.30 has three positive roots, defined by z * 1 , z * 2 , z * 3 , respectively. Then 2.29 has three positive roots
By 2.27 , we have
2.32
Thus, if we denote
where k 1, 2, 3; j 0, 1, . . ., then ±iω * k are a pair of purely imaginary roots of 2.26 with τ j 1 k
. Define
The above analysis leads to the following result. We can easily obtain where
Since Λ * , z * k > 0, we can conclude that the sign of
is determined by that of h * z * k .
From the analysis above, we obtain the following result. In the sequel, we assume that
Based on above analysis and in view of Kuang 25 where
2.41
Denote
2.42
Assume that
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2.44
When τ 1 τ 1 0 , 2.5 has a pair of purely imaginary roots ±i ω * for τ 2 ∈ 0, τ 2 0 . In the following, we assume that In the following, we assume that H7 
Computer Simulations
In this section, we present some numerical results of system 1.2 to verify the analytical predictions obtained in the previous section. Let us consider the following system: 
